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ABSTRACT 


The floral morphology of Sassafras randaiense (Hayata) Rehder (Lauraceae), a rare species endemic to Taiwan, has never 
been well documented. Consequently, much confusion exists in taxonomic literature regarding its flower structure and 
reproductive biology. To clarify these matters, we observed 20 flowering individuals of S. randaiense in their native habitats in 
the spring of 2007. The inflorescences of S. randaiense are highly reduced panicles to botryoid cymes, with up to 10 such 
inflorescences clustered subterminally to form an umbel of panicles and/or cymes. Its flowers are bisexual, and its third-whorl 
anthers are extrorse, structured as a typical hermaphroditic flower of Lauraceae. Our observations also revealed that its flowers 
are protogynous and flowers in a reproductive shoot alternate their sexual phase synchronously, suggesting the sexual system 
of synchronous dichogamy. The temporal dioecy imposed by this sexual system may explain why S. randaiense has been 
variously described as a dioecious, androdioecious, or polygamous species in the past. 
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Sassafras J. Presl (Lauraceae), comprising S. before the unfolding of young leaves, and leaves that 
albidum (Nutt.) Nees in eastern North America, S. are often trilobed when young (Rehder, 1920; Keng, 
tzumu (Hemsl.) Hemsl. in mainland China, and S. 1953). Anatomically, Sassafras is the only genus in 
randaiense (Hayata) Rehder in Taiwan (Rehder, Lauraceae with typical ring-porous wood (van der 


1920), is a classic example of eastern North American 
and East Asian disjunct distribution (Wen, 1999; Nie 
et al., 2007). This small genus is well circumscribed 
by a combination of features: deeply fissured bark, 
deciduous habit, late winter to early spring blossom 


Werff & Richter, 1996). The flower structure and 
sexuality of the three species, however, exhibit 
considerable variation that in the past was exagger- 
ated as of generic importance, causing much taxo- 
nomic controversy (Rehder, 1920; Keng, 1953). 
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Nevertheless, the monophyly of the three Sassafras 
species has been confirmed by a recent molecular 
phylogenetic study (Nie et al., 2007). Results from Nie 
et al. (2007) also supported the idea that its current 
intercontinental disjunction reflects a relic status from 
the Tertiary boreotropical flora (Wolfe, 1975; Denk et 
al., 2005). 

Compared to its North American and mainland 
Chinese congeners that are commonly found in their 
native ranges (Rehder, 1920), Sassafras randaiense 
(Taiwan sassafras) is only sparsely found in the mid 
elevations (900-2500 m) of the island and was ranked 
as Vulnerable (VU) according to IUCN Red List 
criteria (Lu & Lin, 1996; IUCN, 2001). In Taiwan, this 
rare endemic tree species is a prized timber for making 
high-value furniture (Lu et al., 1982; Wang et al., 1991; 
Yang et al., 2000) and is well known by the public as 
the sole host plant of the highly endangered broad- 
tailed swallowtail butterfly (Agehana maraho Shiraki & 
Sonan) whose caterpillars feed exclusively on the 
foliage of S. randaiense (Hsu et al., 1986). A number of 
research projects had been devoted to the conservation 
of this rare and valuable tree in the past several 
decades (e.g., Hu, 1979; Lu et al., 1982; Chen & Wang, 
1985; Wang et al., 1991; Lin, 1992; Yang et al., 2000; 
Lin et al., 2003; Guan et al., 2006). However, limited 
by its low and variable annual seed production, deep 
seed dormancy, and low rate of successful asexual 
propagation, cultivation of S. randaiense remains one of 
the biggest challenges for forestry in Taiwan. 

During the course of preparing the treatment of 
Lauraceae for Flora of China, the second author 
noliced that, in recent taxonomic literature, Sassafras 
randaiense was almost unanimously described as a 
polygamous species by local taxonomists (e.g., Liu, 
1960; Liu, 1970; Chang, 1976; Liu & Liao, 1980; Ying, 
1985; Liao, 1988, 1996). However, Rohwer (1993) 
suggested that Sassafras has apparently hermaphroditic 
but functionally unisexual flowers. A survey of 
taxonomic literature also revealed that the inflores- 
cences of S. randaiense had been described variously 
as either racemose (e.g., Hayata, 1911; Rehder, 1920; 
Kamikoti, 1933; Kanehira, 1936; Liu, 1960; Liu, 1970; 
Chang, 1976; Li et al.. 1982; Lu et al., 1982) or 
paniculate (e.g., Liu & Liao, 1980; Ying, 1985; Liao, 
1988, 1996). Another discrepancy appeared when 
Kamikoti (1933) described pollen sacs of the third- 
whorl anthers of S. randaiense as open at the sides 
(latrorse) while introrse stamens had been reported bya 
majority of the taxonomists (e.g. Hayata, 1911; 
Kanehira, 1936; Keng, 1953; Liu, 1960; Li, 1963; 
Chang, 1976; Ying, 1985; Liao, 1988, 1996; Rohwer, 
1993). Because inflorescence types and flower struc- 
ture are important taxonomic characters for Lauraceae, 
we were prompted to carefully review relevant 


taxonomic literature and conduct field observations to 
clarify the floral morphology of S. randaiense. 


TAXONOMY OF SASSAFRAS 


Characterized by distinct staminate and pistillate 
individuals, the North American Sassafras albidum is 
well documented as a dioecious species (van der Werff, 
1997). Its pistillate flowers possess six staminodia 
surrounding the long-styled gynoecium (van der Werff, 
1997). The staminate flowers of S. albidum have nine 
normal stamens in three whorls with a pair of stalked 
glands attached to the base of each of the third-whorl 
filaments. All anthers are apparently introrse. The 
fourth-whorl staminodia and the central gynoecium 
commonly observed in a typical laurel flower may be 
lacking in the staminate flowers of the species. For a 
long time, S. albidum was thought to be the only species 
of the genus Sassafras with an isolated distribution in 
eastern North America (Rehder, 1920). 

In 1891, Hemsley described two species, Litsea 
laxiflora Hemsl. and Lindera tzumu Hemsl., based on 
flowering and fruiting materials collected by Augus- 
tine Henry from Hubei, China. In 1906, E. H. Wilson, 
prior to his departure for the third botanical 
exploration to China, suggested to Hemsley that Litsea 
laxiflora and Lindera tzumu, together with materials 
collected by Wilson himself from China, were 
conspecific with the North American Sassafras 
albidum (Hemsley, 1907a). Inspired by Wilson's 
proposition, Hemsley reexamined the materials and 
published an article in which he transferred Lindera 
tzumu to Sassafras (as S. tzumu (Hemsl.) Hemsl.) and 
synonymized Litsea laxiflora under S. tzumu (Hems- 
ley, 1907a). In this and the companion papers, 
Hemsley described S. tzumu as a dioecious species 
with very similar male and female flowers (Hemsley, 
1907a, b), differing from S. albidum by the presence 
of the staminodia and pistillode in both male and 
female flowers. The flowers of S. tzumu, however, were 
interpreted as being hermaphroditic by Lecomte 
(1911, 1913). Emphasizing the difference between 
dioecy and hermaphrodite, Lecomte (1911) estab- 
lished Pseudosassafras Lecomte for the plant occur- 
ring in China. A few years later, Wilson’s observation 
on the flower sexuality of S. tzumu in China was 
published in Plantae Wilsonianae (Gamble, 1916). In 
this account, Wilson (in Gamble, 1916: 74) suggested 
that flowers of S. tzumu “though apparently hermaph- 
rodite are functionally unisexual and my observations 
lead me to believe that they are polygamo-dioecious.” 

The Taiwan endemic Sassafras randaiense, 
uniquely characterized by 2-celled anthers, was first 
described as Lindera randaiensis Hayata (Hayata, 
1911). The type specimen (S. Kusano s.n., 1908, TI!; 
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Fig. 2M, N) was interpreted as a staminate individual 
of the alleged Lindera Thunb. species by Hayata 
(1911). In the fall of 1918, accompanied by R. 
Kanehira and S. Sasaki, E. H. Wilson collected this 
species in Alishan (Arishan) in central Taiwan. 
According to Kanehira’s notes (1920, 1936), Wilson 
collected both fruiting and male flower materials and 
immediately recognized the close affinity of L. 
randaiensis with Sassafras. Wilson’s observation and 
intuition, however, were not accepted by Hayata, 
whose taxonomy emphasized the importance of anther 
cell number for the classification of Lauraceae 
(Kanehira, 1920, 1936). In 1920, based on Wilson’s 
collections in Taiwan, Rehder revised the circum- 
scription of Sassafras. Rehder noted the close 
resemblance between L. randaiensis and S. tzumu, 
differing mainly in the 2- versus 4-loculed anthers and 
the lesser tendency of the lateral lobing in the former 
species. In this article, L. randaiensis was transferred 
to Sassafras and was described as an androdioecious 
species (Rehder, 1920). In the same article, Rehder 
(1920) also synonymized Pseudosassafras under 
Sassafras and suggested that flowers of S. tzumu were 
hermaphroditic but functionally unisexual. Despite 
Rehder's treatment, the recognition of Pseudosassafras 
as a separate genus endemic to East Asia was followed 
by a number of taxonomists (e.g., Handel-Mazzetti, 
1931; Liou, 1934; Nakai, 1940). Emphasizing the 
importance of 2- versus 4-celled anthers, Kamikoti 
(1933) created Yushunia Kamik. to accommodate the 
2-celled Y. randaiensis (Hayata) Kamik. Although 
Kamikoti (1933) did not comment on the sexuality of 
Y. randaiensis, he described Yushunia as dioecious. 
Yushunia was later criticized as unnatural by Nakai 
(1940), who instead treated Y. randaiensis as a variety 
of Chinese sassafras (as P. laxiflorum (Hemsl.) Nakai 
var. randaiensis (Hayata) Nakai). 

In December 1920, Kanehira published an article 
in Japanese, in which he recorded Wilson's field 
observations of Lindera randaiensis in Alishan and 
accepted Rehder's (1920) new treatment of Taiwan 
sassafras. In 1936, the second edition of Kanehira's 
Formosan Trees Indigenous to the Islands, a taxonomic 
masterpiece in Taiwan, was published. In this work, 
however, Kanehira did not comment directly on the 
sexuality of Sassafras randaiense. Instead, he briefly 
described the morphology of male flowers and 
mentioned that the female flowers were often inter- 
mixed with them (Kanehira, 1936). Interestingly, in 
the illustration, S. randaiense was depicted as an 
androdioecious species, with a hermaphroditic flower 
and a male flower lacking the fourth-whorl staminodia 
(Kanehira, 1936), resembling that of S. albidum. 

In 1953, Keng published a taxonomic revision of 
Sassafras in which he basically followed the generic 


concept of Rehder (1920) except for further dividing 
Sassafras into two subgenera. Keng (1953) placed S. 
albidum in subgenus Sassafras and the two East Asian 
species in subgenus Pseudosassafras (Lecomte) H. 
Keng. Keng’s (1953) interpretation on the sexuality of 
the Asian species, however, was somewhat confusing. 
Although Keng referred to Wilson’s comment (Gam- 
ble, 1916; see above) on the sexuality of the two Asian 
species as “the pistillate flowers of the two eastern 
Asiatic species are apparently hermaphrodite” (Keng, 
1953), he concluded his investigations with a series of 
comparisons between staminate and pistillate flowers 
of the three Sassafras species in the taxonomic key, 
floral diagrams, and table appended to the paper 
(Keng, 1953). The differences between the staminate 
and pistillate flowers of the two Asian species, 
however, are minor, with staminate flowers character- 
ized by relatively larger androecium and smaller 
gynoecium in comparison to those of the pistillate 
flowers (Keng, 1953). 

In a monumental dendrology textbook titled Illustra- 
tions of Native and Introduced Ligneous Plants of 
Taiwan by T. S. Liu (1960), Sassafras randaiense was 
described as a polygamous species. In that book, the 
description of the male flowers was basically a Chinese 
translation of Kanehira’s Japanese text (1936). In the 
illustration of the species, there are two figures each 
depicting a bisexual flower and a male flower (Fig. 2L), 
respectively, that are very similar to the line drawings 
in Kanehira (1936). Subsequent to Liu’s treatment 
(1960), nearly all taxonomic and floristic works of 
Lauraceae in Taiwan described S. randaiense as a 
polygamous species (Liu, 1970; Chang, 1976; Liu & 
Liao, 1980; Ying, 1985; Liao, 1988, 1996). However, 
Chang (1976) and Liao (1988, 1996) did not follow the 
description of the male flowers in Kanehira (1936) and 
Liu (1960); instead, their description of the male 
flowers included fourth-whorl staminodia that were also 
depicted in Hayata (1911). 

In their article titled “Studies on the propagation of 
Taiwan sassafras,” Lu et al. (1982) studied embryol- 
ogy and seed physiology of Sassafras randaiense. After 
examining a considerable numbers of flower buds, Lu 
et al. (1982) concluded that flowers of Taiwan 
sassafras are bisexual. Lu et al. (1982) also commen- 
ted that, although flowers of the type specimen of S. 
randaiense were interpreted as staminate (ovary 
nonfunctional) by Hayata (1911), they were appar- 
ently bisexual. However, the work of Lu et al. (1982) 
has been rarely cited by recent taxonomic works. 

To facilitate the understanding of the complicated 
taxonomic history of Sassafras randaiense, the nomen- 
clature of the species is listed below. Full lists of 
synonyms of S. albidum and S. tzumu are available in 
van der Werff (1997) and Li et al. (2008), respectively. 
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Figure 2. Plate illustrating Sassafras randaiense (Hayata) Rehde 
Highly reduced panicle (Huang 3008). —C. Umbel 


r. —A. Botryoid inflorescences (Huang 3006). we 
o[ botryoid cymes (Huang 3006). —D. Fruiting branch (Huang 4 
[HAST], 18 July 2007). — F. Flower in female phase; 1 = first whorl of stamens, 2 = second whorl of stamens, 3 = third who 

of stamens, g = gland, s = staminode (Huang 3016, 11-50 AM). —F. Flower 
celled anther (Huang 3006, 1:51 PM). —G. Flower in male phase, 


in late female phase, arrowhead points to a 3- 
3008, 1:56 pu). —H. F female phase, arrowhead poi 


ba d 
arrowhead points to an extrorse third-whorl anther pes 
nts to a 4-celled anther (Huang 2978). —I. Flower in n 


lower in late 
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Sassafras randaiense (Hayata) Rehder, J. 
Arnold Arbor. 1: 244. 1920. Basionym: Lindera 
randaiensis Hayata, J. Coll. Sei. Imp. Univ. 
Tokyo 30: 257. 1911. Yushunia randaiensis 
(Hayata) Kamik., Annual Rep. Taihoku Bot. 
Gard. 3: 78. 1933 [1934]. Pseudosassafras 
laxiflorum var. randaiensis (Hayata) Nakai, J. 
Jap. Bot. 16: 126. 1940. TYPE: Taiwan. Mt. 
Randaizan, 1908, S. Kusano s.n. (holotype, TI!). 


METHODS 


In January and February 2007, we conducted field 
trips to eight localities in Taiwan (Fig. 1) to collect 
and observe flowers of Sassafras randaiense in their 
natural habitats. Because Taiwan sassafras trees are 
tall and often grow on steep mountain slopes, tagging 
was essentially impossible for the trees we observed. 
A total of 20 trees were observed. For each of the 20 
plants, three to five flowering branches were collected 
by an extensible (to 40 ft.) pole pruner. One to three 
flowering shootings were pickled. Pickled flowers and 
voucher specimens are deposited in the Herbarium of 
Academia Sinica, Taipei (HAST). Measurements of 
floral morphology were based on one to three pickled 
flowering buds. Photographs of flowers and flowering 
branches were taken in the field. Collecting sites in 
northern Taiwan (sites A, C-H, Fig. 1) were revisited 
in June and July 2007. Site B (Fig. 1) was not 
revisited because of its poor accessibility. 


RESULTS 


Measurements and observations of floral morphol- 
ogy of the 28 reproductive shoots of 20 Sassafras 
randaiense trees, including the number of inflores- 
cences per reproductive shoot, number of flowers per 
inflorescence, inflorescence type, inflorescence 
length, sexual phase, and anther cell number, are 
summarized in Table 1. 


INFLORESCENCE MORPHOLOGY 


Young inflorescences of Sassafras randaiense are 
enclosed in a vegetative winter bud (Weberling, 1988, 
1989) by four to six decussate bracts (cataphylls, 
Weberling, 1988, 1989; Fig. 2A), as described by 
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Rohwer (1993). These bracts have been often 
misinterpreted as involucre (e.g., Liao, 1996). The 
inflorescence of S. randaiense is determinate, ending 
with a terminal flower (Fig. 2A—C). On average, about 
13 flowers (7-23 [12.68 + 3.19, N = 147]; Table 1) 
of Taiwan sassafras are arranged in a highly reduced 
panicle (62.8%) or raceme-like cyme (37.2%) 
(Fig. 2A). The determinate racemes are better termed 
botryoid cymes (e.g., Rohwer, 1993; Li & Christophel, 
2000) to distinguish from true racemes, which are 
indeterminate inflorescences (sensu Weberling, 1988, 
1989). In S. randaiense, the average length of the 
inflorescence is 4.18 em (2.5-8 cm [4.18 + 1.22, N = 
145], much longer than previously reported (i.e., 
3 cm; Hayata, 1911; Keng, 1953; Liao, 1996). Up to 
10 (3-10 [5.54 — 1.56], N — 28) panicles and/or 
botryoid cymes are then tightly clustered around the 
vegetative terminal bud (pseudoterminal), giving the 
appearance of an umbel of panicles and/or botryoid 
cymes (Fig. 2C). After the early spring flowering 
stage, the vegetative terminal buds turn into a normal 
leafing branch and elongate (van der Werff, 2001), as 
shown in Figure 2D. The overall appearance of the 
inflorescences of S. randaiense described above 
conforms well to the group 1 inflorescence type that 
is characteristic of the tribe Laureae (sensu van der 


Werff & Richter, 1996). 


FLOWER MORPHOLOGY 


All observed flowers of Sassafras randaiense 
comprise (from the outside inward) six tepals in two 
whorls, nine stamens in three whorls, and three 
sagittate staminodia as the fourth whorl, with a central 
gynoecium (Figs. 2E-K). The third-whorl stamens 
possess a pair of globose glands at the base of each 
filament (g in Fig. 2E). A majority of the anthers are 
2-locular (Fig. 2E, G, I, J); however, flowers with 3- 
celled (Fig. 2F) and 4-celled (Figs. 2H, K) anthers 
were also observed (Table 1). Specifically, three 
observed trees in Litaishenmuyuan, Chilanshan area 
(Huang 2977), have 4-celled or a mixture of 2-celled 
and 4-celled anthers. While anthers of the first and 
second stamen whorl are introrse (Fig. 2F, C), those of 
the third whorl are apparently extrorse or latrorse 
(Fig. 2F, G, J) but never introrse. When flowers are in 
the male phase (see below), those of the third whorl 
are apparently extrorse (Figs. 2G, I, J). The flower 


phase, arrowhead points to an extrorse third-whorl anther (Huang 3008, 1:56 pm). —J. Flower in male phase (Huang 3008, 
2:35 pm). —K. Flower in female phase, arrowhead points to a 4-celled anther (Huang 2978, 16 Jan. 2007). —L. Illustration of 
a male flower in Liu (1960). —M. Holotype of Lindera randaiensis Hayata (S. Kusano s.n., TI). —N. Flowering branch of the 


holotype. Scale bars: A-D, N = 1 cm; E-K = 1 mm. 
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structure of S. randaiense thus fits perfectly with the 
typical hermaphroditic flowers of Lauraceae (Rohwer, 
1993; van der Werff, 2001). In no case have we 
observed any flower that showed the characteristics of 
the male flower (Fig. 2L) as depicted in Kanehira 
(1936) and Liu (1960). 

The distinction between introrse and extrorse 
anthers of the third-whorl stamens of a hermaphroditic 
laurel flower was considered crucial in the taxonomy 
of Lauraceae (van der Werff & Richter, 1996) and has 
been used frequently in taxonomic keys at the generic 
level (e.g., van der Werff, 1991; Rohwer, 1993). In the 
taxonomic literature in Taiwan, this character is 
widely used, and Sassafras randaiense has routinely 
keyed out by the introrse anthers of its third-whorl 
stamens (e.g., Li, 1963; Liu & Liao, 1980; Ying, 1985; 
Liao, 1988, 1996; Liu et al., 1994; Yang et al., 1997). 
However, because filaments of many laurel species 
are long and become twisted after desiccation, this 
character is difficult to observe correctly and its 
application in taxonomic identification is problematic 
(van der Werff, 2001). Our differing observations on 
this subject therefore necessitate a revision of such 
taxonomic keys for the Lauraceae. 


FLOWER BEHAVIOR AND POSSIBLE SEXUAL SYSTEM OF 
SASSAFRAS RANDAIENSE 


In addition to being apparently hermaphroditic, 
flowers of Sassafras randaiense are clearly protogy- 
nous and alternate their sexual phase synchronously 
within a reproductive shoot (Table 1). Figures 2E and 
2K show a female-phase flower, as indicated by the 
bright and apparently receptive stigma (Kubitzki & 
Kurz, 1984) and closed anther cells. At this phase, all 
anthers are well positioned away from the stigma and 
the third-whorl stamens bend further toward the first- 
whorl stamens (Fig. 2E). In Figure 2F and H, the 
stigma is wilted and the third-whorl stamens are no 
longer in close contact with the first-whorl stamens. In 
Figure 2G and J. the three third-whorl stamens bend 
further inward, eXposing the extrorse anthers and 
enclosing the gynoecium. If the third-whorl anthers of 
S. randaiense were introrse as described by a majority 
of previous authors, pollen of these innermost anthers 
would not be dispersed away from the flower. 

The protogyny and sexual phase synchrony in a 
reproductive shoot (Table 1) in Sassafras randaiense 
suggest the possibility of a sexual system of synchronous 
(or synchronized, see Kubitzki & Kurz, 1984) dichog- 
amy. a mechanism well doc 
icana Mill. and other herma iti 
(Kubitzki & Kurz, 1984; 
synchronous dichogamy 


comprise two flower 
that differ in the timing 


of flower opening. It is called 


synchronous because all flowers within an individual 


plant alter their sexual phases synchronously. In P. - 


americana, for example, flowers of the first morph enter 
the female phase in the morning, wilt and close at noon 


to emerge as male phase in the afternoon, and close _ 


again in the evening. The second-morph individuals, on 
the contrary, start the same cycle in the afternoon, 
resulting in a temporal dioecy for the species (Stout, 
1927; Kubitzki & Kurz, 1984). However, to confirm the 
existence of synchronous dichogamy in S. randaiense, it 
would be necessary to tag and to follow a population of 
individuals in the field (McDade, 1986; Renner, 2001; 
Utteridge & Saunders, 2001). Although we were unable 
to perform such investigations in 2007 due to the 
difficulty of accessing the tall Taiwan sassafras trees in 
their natural habitats, we have recently located other 
populations that are suitable for pursuing more 
sophisticated studies on the reproductive biology of S. 
randaiense in the next flowering season. 

The protogynous and possibly synchronous dicho- 
gamy of Sassafras randaiense also explains why this 
species had been associated with several kinds of 
sexual systems (e.g., androdioecy, Rehder, 1920; 
dioecy, Kamikoti, 1933; polygamy, Liu, 1960). When 
flowers of Taiwan sassafras are found in their female 
phase (e.g., Fig. 2E, K), the flowers are usually 
described as hermaphroditic. However, when flowers 
on the plant are found in the male stage, the wilted 
gynoecia are likely to be interpreted as nonfunctional 
and the plant likely to be interpreted as a staminate 
individual. Although the condition of the holotype 
(Fig. 2M, N) did not allow us to closely examine its 
flowering stage, the type specimen is likely to 
represent a male-phased individual of S. randaiense. 


QUESTIONS OF MALE FLOWERS 


The apparent hermaphroditic condition of Sassafras 
randaiense led us to question the identity and 
authenticity of the particular male flower (Fig. 2L) 
depicted in Kanehira (1936) and Liu (1960). Similar 
to the line drawing (e.g. Fig. 2L), Kanehira's 
description on the male flower did not include 
staminodia (Kanehira, 1936), nor did the description 
in Liu (1960). Although Hayata (1911) probably 
misinterpreted the male-phased bisexual flowers as 
male flowers, the fourth-whorl staminodia are clearly 
present in the type specimen and precisely described 
by Hayata (1911). According to the notes in Kanehira 
(1920, 1936) that Wilson collected fruiting and male 
flower materials in Arishan in October 1918, the line 
drawings of Kanehira (1936) and Liu (1960) were 
likely based on specimens collected during that trip. 
However, Kanehira's notes on the phenology of 
Taiwan sassafras are problematic because S. ran- 
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daiense normally blooms in the late winter to early 
spring (mid December to late March). To trace the 
source of the male flower depicted in Kanehira (1936) 
and Liu (1960) and validate the accuracy of these two 
illustrations, we examined the specimens collected by 
Wilson and Kanehira currently housed in A and TAIF, 
respectively. Interestingly, we found no flowering 
material among Wilson’s collections (E. H. Wilson 
10800 and E. H. Wilson 10800a at A) that had been 
examined by Rehder (1920) as well as specimens 
collected by R. Kanehira and S. Sasaki on the same 
trip with E. H. Wilson (R. K. Kanehira & S. Sasaki 
10682-10688 at TAIF; Sasaki, 1930). Without a 
credible voucher specimen, it is reasonable to 
question the authenticity of the line drawing in 
Kanehira (1936) and Liu (1960) as well as Wilson's 
observation recorded by Kanehira (1920, 1936). 


SUMMARY 


Our field observations on Sassafras randaiense 
clarify its inflorescence and flower morphology and 
suggest that its sexual system is likely synchronous 
dichogamy. Given the significant publicity and 
economic interest of S. randaiense in Taiwan, it is 
rather unusual that, except for Lu et al. (1982) and 
possibly Kamikoti (1933), very few botanists had 
critically examined the flowers and reproductive 
biology of this species. One possible explanation is 
that, because this easily recognized species poses no 
difficulty in the taxonomy of Lauraceae in Taiwan, 
there is no demanding need for a critical study of its 
flower morphology. Our findings on protogyny and 
possibly synchronous dichogamy of S. randaiense can 
also explain, at least in part, why its seed production 
is low and variable. As is well documented in Persea 
americana, whose sexual system is synchronous 
dichogamy, in the absence of the two morphs of 
avocados growing in close proximity, the crop yield of 
avocado is extremely low (Stout, 1927). Our subse- 
quent investigation in July 2007 found low or no seed 
production in populations of S. randaiense where the 
distribution of trees was scattered, with the closest 
trees more than | km away from each other (localities 
C-E in Fig. 1). By contrast, in localities where 
individual trees are less than 100 m apart (G. H in 
Fig. 1), abundant seed production was observed (e.g.. 
Fig. 2D). However, further field studies are needed to 
confirm the existence of synchronous dichogamy in S. 
randaiense and its influence on its seed production. 
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